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@ Acetabulum sizer and drill guide. 

(g) An acetabulum sizer and drill guide (10) for use in 
implanting an acetabular cup prosthesis comprises a substan- 
tially hemispherical shell (12) having an outside surface (14) that 
generally conforms to the outside surface of the prosthesis to 
be fitted into a prepared acetabulum. 

Viewing ports (18) in the shell (12) enable visual inspection of 
the acetabulum during sizing thereof. A circular ceripheral rim 
(20) on the shell (12) is generally flush with the peripheral 
boundary of a properly sized acetabulum when the shell (121 is 
seated therein. Drill guide structure (24) on the shell (12) 
functions to guide a drill bit into the pelvis bone adjacent the 
acetabulum in preparing the acetabulum for the acetabular cup 
prosthesis. A handle (22) is releasably connected to trie drill 
structure (24) for manipulating the shell (12) dur.ng sizing and 
drilling. 
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ACETABULUM SIZER AND DRILL GUIDE 



The present invention generally relates to artificial 
hip joints; and more particularly to acetabulum sizer 
.and drill guide instrumentation for use in preparing 5 
an'acetabulum prior to receiving an acetabular cup 
prosthesis. 

Total hip arthroplasty includes replacement of the 
diseased acetabulum with an acetabular cup pros- 
thesis, numerous arrangements having been pro- 10 
posed for this purpose. Following dislocation of the - 
anatomical femoral head from its associated ace- 
tabulum, the acetabulum is prepared to receive the 

"acetabular cup prosthesis by initially reaming- the 

acetabulum until it dimensionally complements the 15 
prosthesis. Often it is extremely difficult to judge the 
amount of tissue and bone to be removed in the 
reaming operation in order to insure that the 
prosthesis properly fits within the prepared cavity. 
Hence there is a real need for instrumentation that 20 
assists the orthopedic surgeon in preparing the 
acetabulum so that it is properly sized to receive the 
prosthesis. 

Moreover, it is often necessary to provide holes in 
the adjoining pelvis bone to anchor the prosthesis. 25 
The location of these holes is critical, since the final 
position of the prosthesis is determined by the 
location and angular orientation of the hole. In- 
strumentation is needed to insure that the anchoring 
holes are properly located. 30 

FR-A-2245328 discloses an acetabulum sizer 
which comprises a substantially hemispherical shell 
having an outside surface that generally conforms to 
the outside surface of the prosthesis, a circular 
peripheral rinrii and a handle means for manipulating 35 
the shell relative to the acetabulum. 

Accordingly, an object of the present invention is 
an acetabulum sizer for properly sizing an acetabu- 
lum prior to receiving an acetabular cup prosthesis, 
the sizer being simple in construction and easy to 40 
use. 

Another object of the present invention is a drill 
guide for use in forming anchoring holes in the pelvis 
bone that serve to precisely position the prosthesis. 

Still another object of the present invention is a 45 
method of properly sizing an acetabulum prior to 
implantion of an acetabular cup prosthesis and 
forming anchoring holes in the pelvis bone that 
precisely position the prosthesis when implanted. 

In accordance with the present invention, an 50 
acetabulum sizer for use in implanting an acetabular 
cup prosthesis comprises a substantially hemis- 
pherical shell having an outside surface that gener- 
ally conforms to the outside surface of the pros- 
thesis. The shell has a circular peripheral rim which is 55 
flush with a properly sized acetabulum when the > 
shell is positioned therein. Viewing ports may be 
provided in the shell to enable visual inspection of 
the acetabulum while the shell is seated therein as 
disclosed in our copending European application 60 
publication No. 0140641 Handle structure is pro- 
vided for manipulating the shell relative to the 
acetabulum. 



The acetabulum sizer may include drill guide 
structure on the shell for guiding a drill bit into the 
pelvis bone adjacent the acetabulum. Specifically, 
the drill guide structure may include a pair of spaced 
apart open ended bushings on the shell close to the 
periphery thereof. Each bushing defines a path of 
travel for the drill bit and each path is perpendicular 
o a plane defined by the peripheral rim of the shell. 
When the acetabular cup prosthesis has anchoring 
posts spaced 45° apart, the bushings are also 
spaced 45° apart. Moreover, the outer end of each 
- of the bushings serves as a stop that cooperates 
with the drill bit for limiting the depth of the holes 
drilled into the pelvis bone. 

Preferably, the handle structure for manipulating 
the shell is releasably connected to the drill guide 
structure. In this regard, the handle structure may 
include a tip end portion constructed and arranged ^ 
to releasably fit within either one of the bushings 
comprising the drill guide structure. Moreover, each 
bushing includes an open ended slot, and a key on 
the outside of the tip end portion of the handle 
structure mates within the slot when the handle is 
fitted into one of the bushings. This overall structural 
relationship properly positions the handle structure 
relative to the shell and prevents relative rotation. 

An alignment rod is provided for properly position- 
ing the drill guide structure relative to the acetabu- 
lum and surrounding pelvis bone. Specifically, the 
alignment rod has a first portion constructed and 
arranged for attachment to the shell, and a second 
portion connected to the first portion so that the axis 
of the second portion forms an angle of 45° with a 
plane defined by the circular peripheral rim of the 
shell. The shell is positioned within a 45° lateral 
opening in the acetabulum at neutral anteversion 
when the second portion of the alignment rod 
extends laterally relative to the patient and is 
perpendicular to the coronal axis of such patient ( 

Preferably, an outwardly extending socket is 
secured to the inside of the shell for receiving the 
first portion of the alignment rod. Also, the handle 
structure includes a proximal end portion having an 
axis perpendicular to a plane defined by the circular 
peripheral rim of the shell, a distal end portion 
connected to the proximal end portion at an angle of 
135°. and grip means on the distal end portion. 
_ The invention herein additionally includes a 
method of preparing an acetabulum prior to implant- 
ing the prosthesis therein. Bone and tissue are 
removed from the acetabulum until it is properly 
sized. Periodically, the shell is positioned within the 
acetabulum and the acetabulum is viewed through 
the ports in the shell. Determining whether the 
acetabulum is properly sized is accomplished by 
comparing the peripheral rim of the shell with the 
peripheral boundary of the acetabulum, the acetabu- 
lum being properly sized when the peripheral rim of 
the shell is generally flush with the peripheral 
boundary of the acetabulum. Prosthesis anchoring 
holes are formed in the bone surrounding the 
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acetabulum by guiding aTOe-forming tool into the 
bone at an angle perpendicular to the plane defined 
by the peripheral rim of the shell. 

Novel features and advantages of the present 
invention in addition to those mentioned above will 5 
become apparent to those skilled in the art from a 
reading of the following detailed description in 
conjunction with the accompanying drawing 
wherein: 

Figure 1 is a left side elevational view of an 10 
acetabulum sizer and drill guide instrument, 
according to the present invention : 

Figure 2 is a top plan view of the instrument; 

Figure 3 is a bottom plan view of the 
instrument; 75 

Figure 4 is a front elevational view of the 
instrument; 

Figure 5 is a right side elevational view of the 
instrument; 

Figure 6 is a rear elevational view of the 20 
instrument showing a drill bit in phantom outline 
- about to enter the drill guide; 

Figure 7 is a fragmental pictorial view of the 
inner tip of the handle structure; 

Figure 8 is a front elevational view of an 25 
alignment rod for use with the acetabulum sizer 
and drill guide instrument; 

Figure 9 is a right side elevational view of the 
alignment rod; and 

Figure 10 is a left side elevational view of the SO 
acetabulum sizer and drill guide instrument 
seated within an acetabulum and with the 
alignment rod attached to the instrument, 
certain portions being broken away to show 
interior detail. 35 
Referring in more particularity to the drawing, an 
acetabulum sizer and drill guide instrument 10 
comprises a substantially hemispherical shell 12 
having an outside surface 14 that generally conforms 
to the outside surface of an acetabular cup pros- 40 
thesis (not shown) to be fitted into a prepared 
acetabulum 16. Viewing ports 18 are provided in 
shell 12 for visual inspection of the acetabulum 16 
while the shell 12 is Seated therein. Viewing ports 18 
may comprise a series of spaced apart slotted 45 
openings positioned around shell 12. A circular 
peripheral rim 20 on shell 12 is generally flush with 
the peripheral boundary of a properly sized acetabu- 
lum 16 when shell 12 is seated therein. Handle 
structure 22 is provided for manipulating shell 12 SO 
relative to acetabulum 16. Instrument 10 may be 
fabricated from stainless steel by techniques known 
in the art, it being understood that other materials 
are equally suitable. 

Instrument 10 also includes specific drill guide 55 
structure 24 for guiding a drill bit 26 into the pelvis 
bone 28 adjacent acetabulum 16 in the formation of 
prosthesis anchoring holes 30. The drill guide 
structure 24 comprises a pair of spaced apart open 
ended bushings 32 on shell 12 close to the 60 
peripheral boundary thereof. Each bushing 32 
defines a path of travel for drill bit 26 which is 
substantially perpendicular to the plane defined by 
peripheral rim 20 of shell 12. 
At this point, it should be pointed out that the 55 



dimensional characteristics of the particular ace- 
tabular cud prosthesis to be fitted onto the acetabu- 
lum 16 dictate the dimensions of the instrument 10 of 
the present invention. As noted above, the outside 
surface 14 of shell 12 corresponds to the outside 
surface cf the prosthesis. Additionally, the location 
and species of drill guide structure 24 are dictated 
by the numoer and location of the anchoring posts 
on the prosthesis. These posts fit into anchoring 
holes 30 formed by the interaction of drill bit 26 and 
bushings 32. In essence, instrument 10 is initially 
used by tne orthopedic surgeon to determine that 
prepared acetabulum 16 is properly sized; after that 
determination is made, the instrument 10 serves to 
form anchoring holes 30 in the most desirable area 
of pelvis bone 28 surrounding acetabulum 16 
whereby tne prosthesis is properly fitted into the 
acetabulum 16 when introduced. 

Bushings 32 on shell 12 are spaced 45° apart. 
Also, as shown best in Figure 6, the outside upper or 
stop surface 34 of each bushing 32 functions as a 
stop for limiting the depth of the holes 30 drilled into 
pelvis bone 28. In this regard, drill bit 26 includes an 
enlarged annular collar 36 fixed to the shank of drill 
bit 26, and the collar 36 engages stop surface 34 of 
bushing 32 to thereby limit the depth of the hole 30. 

As shown best in Figures 6 and 7, handle 22 
includes a tip end portion 38 dimensionally arranged 
to releasabiy fit within either one of bushings 32. 
Each bushing 32 has an open ended slot 40, and a 
key 42 on the outside of tip end portion 38 slidabry 
engages within slot 40 when handle 22 is fitted into 
either one cf bushings 32. Moreover, tip end portion 
38 includes a stop 44 which limits the extent to which 
handle 22 is inserted into either one of bushings 32. 
Bottoming out of key 42 in slot 40 also serves in 
limiting movement of handle 22 into bushing 32. 
Relative rotation between handle 22 and shell 12 is 
preventeo by the interaction between key 42 and slot 
40. 

An alignment rod 46 is used to assist in properly 
orienting the drill guide structure 24 relative to 
acetabulum 15 and surrounding pelvis bone 28.< As 
shown best in Figures 8-10, alignment rod 46 has a 
first portcn 48 for attachment to shell 12. as 
explained more fully below. A second portion 60 is 
releasabiy connected to first portion 48 by a 
connector fck>ck 52. Second portion 50 forms an 
angle of 135 : with first portion 48, and, as explained 
more fuiiy fceiow. when alignment rod 46 is con- 
nected to sreil 12. second portion 50 forms an angle 
of 45" with a plane defined by the peripheral rim 20 of 
the sheil 12. First portion 48 of alignment rod 46 
includes an extension 54 with a grip 56 at the free 
end thereof. Both the first portion 48 and its 
extension 54 are permanently fixed to connector 
block 52. wiii!e second portion 50 is releasabiy 
secured «s connector block 52. An offset 58 near the 
inner eno cf first portion 48 provides clearance for 
the anatcmtcai femur during the sizing procedure, as 
explainea be-ow. 

As shown oest in Figures 1 and 2, shell 12 has an 
outwarciy extending central socket 60 for attaching 
alignment rc-d 46 to shell 12. Socket 60 may be 
integrallyformed with shelM2 so that the centra! axis 
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of socket 60 fs substantially perpendicular to the 
plane defined by peripheral rim 20 of shell 12. 

In addition to its tip end portion 38, handle 22 
includes a proximal end half 62 having an axis 
substantially perpendicular to a plane defined by 
peripheral rim 20 of shell 12 when handle 22 is fitted 
into either bushing 32. Also, a distal half 64~is- 



connected to proximal half 62 at an angle of 
approximately 135° , and a grip 66 is fixed at the end 
of distal half 64-/The relative orientation of distal half w 
64, key 42 and each slot 40 is such that distal half 64 
of handle 22 is angled away from shell 12 when 
handle 22 is fitted into either of bushings 32. This 
relationship provides an unobstructed view of shell 
12 during the sizing and drilling procedures. is 

The acetabulum sizer and drill guide instrument 10 ~ 

of the present invention is used in the following 
manner. After dislocation of the anatomical femoral 
head from its associated acetabulum, the acetabu- 
lum is prepared to receive the prosthesis by reaming 20 
the cavity 16 until it dimensionally complements the 
prosthesis. Throughout the reaming operation, the 
reaming tool is periodically removed and instrument 
10 is positioned within the cavity 16 via manipulation 
of handle 22, which may be placed in either one of 25 
bushings 32 during this procedure. The viewing 
ports 18 enable visuai inspection of the acetabulum 
16 while the shell 12 is seated therein. Finally, when 
the acetabulum 16 is believed to be properly sized, 
the instrument 10 is again positioned within the 30 
cavity and the peripheral rim 20 of the hemispherical 
shell 12 is compared to the peripheral boundary of 
the acetabulum 16. Such comparison may be 
accomplished by sight and/or by simply running 
one's finger along the juncture of peripheral rim 20 35 
and the peripheral boundary of acetabulum 1 6. When 
the peripheral rim 20 is generally flush with the 
peripheral boundary of the acetabulum 16, the 
acetabulum 16 is properly sized for the prosthesis to 
be. fitted therein. 40 

After such determination that acetabulum 16 is 
properly sized, shelf 12 is again seated within the 
acetabulum 16 and rotated relative thereto by 
manipulating handle 22. The purpose of this proce- 
dure is to locate the best purchase for anchoring 45 
holes 30. The surrounding pelvis bone 28 may be 
viewed along sight lines through bushings 32 until 
the best proximate anchoring site is found. Relative 
rotation of shell 12 and handle 22 is prevented by the 
abutting interaction of slot 40 and key 42. Also, 50 
throughout the sizing procedure, handle 22 may be 
removed from shell 12 which allows shell 12 to 
remain unattended within the acetabulum cavity 16. 
. Following this procedure, alignment rod 46 is 
fitted into socket 60 on shell 12 and rotated to a 55 
position where offset 58 is opposite the anatomical 
femur of the patient. Both handle 22 and grip 56 are 
manipulated until second portion 50 of alignment rod 
46 extends laterally of the patient and is also 
perpendicular to the coronal or long axis 68 of the 60 
patient, as shown in Figure 10. When this alignment 
occurs, shell 12 is exactly positioned within a 45 
lateral opening in acetabulum 16 at neutral antever- 
sion. 

The orientation of first portion 48 and its extension 65 



54 of alignment rod 46 is such that first portion 48 
and extension 54 form an angle of approximately 45° 
with the coronal axis 68 of the patient when shell 12 
is positioned within a 45° lateral opening in acetabu- 
lum 16 at neutral anteversion. Should no anteversion 
be required, no further 'alignment of shell 12 is 

. necessary. However, should anteversion be re- 
quired, shell 12 is rotated the required amount by 
holding grip 66 and rotating alignment rod 46 the 
required amount of anteversion while still maintain- 
ing the 45- relationship between first portion 48 and 

~~ its extension 54 relative to coronal axis 68 of the 
patient. In Figure 10, shell 12 is positioned at neutral 
anteversion, and rotation of alignment rod 46 
upwardly and out of the plane of the paper produces 

"* the desired degree of anteversion. 

With shell 12 so positioned, prosthesis anchoring 
holes 30 are formed in pelvis bone 28 adjacent 
acetabulum 16. Drill bit 26 is inserted into and 
through each bushing 32 of drill guide structure 24 
and into the pelvis until collar 36 on drill bit 26 
engages stop surface 34 on bushing 32. When the 
first hole is being formed, the tip end portion 38 of 
handle 22 is fitted within the other bushing 32 and 
vice versa. 

Following this procedure, the acetabulum sizer 
and drill guide instrument 10 is removed and the 
prosthesis inserted into the prepared acetabulum 
cavity 16. The anchoring posts on the prosthesis 
properly fit within drilled anchoring holes 30. More- 
over, the angular orientation of the anchoring holes 
30 is such that the prosthesis has the proper amount 
of anteversion, if desired. When bone cement, such 
as methyl methacrylate, is used to assist in anchor- 
ing the prosthesis within the acetabulum, the 
properly sized acetabulum results in a uniform 
distribution of cement between the exterior surface 
of the prosthesis and the interior surface of the 
acetabulum. 



Claims 

1. An acetabulum sizer (10) adapted for use 
in implanting an acetabular cup prosthesis, 
comprising a substantially hemispherical shell 
(12) having an outside surface (14) that gener- 
ally conforms to the outside surface of the 
prosthesis and a circular peripheral rim (20), 
and handle means (22) for manipulating the 
shell (12) relative to a acetabulum (16) charac- 
terised by drill guide means (24) on the shell 
(12) for guiding a drill bit (26) into the pelvis 
bone (28) adjacent the acetabulum (16). 

2. An acetabulum sizer (10) as in claim 1 
wherein the handle means (22) is releasably 
connected to the drill guide means (24). 

3. An acetabulum sizer (10) as in claim 1 
wherein the drill guide means (24) comprises a 
pair of spaced apart open ended bushings (32) 
on the shell (12) close to the periphery thereof, 
each bushing (32) defining a path of travel for 
the drill bit (26) substantially perpendicular to a 
plane defined by the peripheral rim (20) of the 
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shelf (12), 

4. An acetabulum sizer (10) as in claim 3 
wherein the handle means (22) includes a 4ip 
end portion (38) constructed and arranged to 
releasably fit within either one of the bushings 5 
(32), and open ended slot (40) in each bushing 

(32), and a key (42) on the ouside of the tip end 
portion (38) constructed and arranged for 
mating engagement within the slot (40) when 
the handle (22) is fitted into either one of the 10 
bushings (32) whereby relative rotation bet- 
ween the handle means (22) and the shell (12) is 
prevented. - 

5. An acetabulum sizer (10) as in claim 3 
wherein the bushings (32) are spaced 45° 15 
apart. • -.■ 

6. An acetabulum sizer (10) as in claim 3 
wherein each bushing (32) includes stop means 
(34) cooperating with the drill bit (26) for limiting 

the depth of the holes (30) drilled into the pelvis 20 
bone (28). 

7. An acetabulum sizer (10) as in any 
preceding claim including an alignment rod (46) . 
for properly positioning the drill guide means 

(24) relative to the acetabulum (16) and sur- 25 
rounding pelvis bone (28), the alignment rod 
(46) having a first portion (48) constructed and 
arranged for attachment to the shell (12), and a 
second portion . (50) connected to the first 
portion (48) so that the axis of the second 30 
portion (50) forms an angle 45° with a plane 
defined by the peripheral rim (20) of the shell 
(12) when the first portion (48) is attached to 
the shell (12) whereby the shell (12) is posi- 
tioned within a 45° lateral opening in the 35 
acetabulum (16) at neutral anteversion when 
the second portion (50) of the alignment rod 
(46) extends laterally and is perpendicular to 
the coronal axis of the person receiving the 
prosthesis. 40 

8. An acetabulum sizer (10) as in claim 7 
including a socket (60) on the inside of the shell 
(12) constructed and arranged to receive the 
first portion (48) of the alignment rod (46). 

9. An acetabulum sizer (10) as in any 45 
preceding claim wherein the handle means (22) 
includes a proximal end portion (62) having an 

axis substantially perpendicular to a plane 
defined by the peripheral rim (20) of the shell 
(12), a distal end portion (64) connected to the 50 
proximal end portion (62) at an angle of 
approximately 135", and grip means (66) on the 
distal end portion (64). 

10. An acetabulum sizer (10) as claimed in any 
preceding claim wherein viewing ports (18) in 55 
the shell (12) allow visual inspection of an 
acetabulum (16) while the shell (12) is seated 
therein. 
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